MES-3/MES-6 complex has HMT activity for histone H3 important for long-term epigenetic regulation of chroand is solely responsible for H3-K27 methylation in most matin and plays a key role in diverse processes such regions of the germline and in early embryos.
methylation in all somatic nuclei prior to the ‫001ف‬ cell mK27 in distribution up until Z2 and Z3 are born. Later, in contrast to the disappearance of the di-mK27 mark stage ( Figures 3B, 4B, and 4D ; data not shown). At later stages, low to moderate H3-di-mK27 staining appears in Z2 and Z3, tri-mK27 levels in Z2 and Z3 are similar to or slightly above those in somatic nuclei ( Figure 4H ). in a few somatic cells (Figures 4F and 4G ; data not shown). This reduced level of H3-K27 methylation (comIn mes mutants, H3-tri-mK27 is absent from distal and medial germline (Figures 2D and 2H ; data not shown) pared to wild-type, Figure 4E ) may underlie the subtle homeotic transformations observed in some mes-2, and embryonic nuclei (Figures 3D and 4I ; data not shown), the same tissues that lack H3-di-mK27. mes mes-3, and mes-6 mutant males [16]. Unexpectedly, a H3-K27 dimethylation activity commences at the ‫001ف‬ adult somatic cells have trimethylated H3-K27 (e.g., gonad distal-tip and sheath cells; Figures 2D and 2H ; data cell stage in mes embryos, exclusively in the PGCs (Figures 4B and 4D; data not shown) . Thus, the pattern of not shown). In mes proximal gonads, H3-tri-mK27, like H3-di-mK27, appears at late pachytene/early diplotene H3-di-mK27 is regulated by another HMT activity as well as by the MES complex within the germ cells of embryos.
and persists in oocytes ( Figure 2H and data not shown) and polar bodies of embryos ( Figure 3D and data not The H3-tri-mK27 pattern in wild-type adult germlines ( Figures 2C, 2F, and 2G) is similar to that of H3-di-mK27 shown). H3-tri-mK27 marks in mes embryos resemble diexcept for one notable difference: H3-tri-mK27 marks are concentrated and uniformly distributed on the X mK27 at early stages of embryogenesis ( Figure 3D and data not shown); however, tri-mK27 levels remain very chromosomes but have a banded appearance (similar to that of H3-di-mK27) on the autosomes ( Figure 2F) . low or undetectable in Z2 and Z3, as well as in all somatic nuclei ( Figure 4I ). Therefore, it appears that a non-MES Because H3-K27 methylation is generally a repressive chromatin modification [8], the enhanced H3-tri-mK27 activity is efficient at producing di-mK27 marks ( Figures  4F and 4G ), but not tri-mK27 marks ( Figure 4I ), in Z2 on the X chromosomes is in agreement with silencing of the X chromosomes in the C. elegans germline [4, 5] . and Z3 of mes embryos; in other words, MES function is not required for H3-K27 dimethylation but is required H3-tri-mK27 (but not di-mK27) is also concentrated on the inactive X chromosome in mouse embryos [17]. In for trimethylation in the PGCs. In wild-type embryos, the MES complex appears to prevent the accumulation of wild-type embryos, H3-tri-mK27 closely resembles di- H3-di-mK27. Z2 and Z3 do not  show a reduction, and often show a slight  elevation, in H3-tri-mK27, in comparison to  that of somatic nuclei (H).  (B, D, F, G, and I) , is not required for H3-K27 methylation; mes-4 mutants showed well-stained somatic nuclei, but absolute levels of methyl marks are difficult to quantify (e.g., Figure 4H ).
wild-type H3-K27 di-and trimethylation patterns (data not shown). MES-4 is localized to autosomes and absent It has been a mystery why male (XO) progeny of mes mothers are generally not sterile [18] . One possibility is from the X's, and it might act in opposition to the MES-2/MES-3/MES-6 complex in establishing X repression that males possess an alternative H3-K27 HMT and thus do not depend on the MES system. The observation in the germline [4] . Surprisingly, in the PGCs in embryos, the MES complex is not required for H3-K27 dimethylathat mes-2, mes-3, and mes-6 mutant males, like mutant hermaphrodites, lack H3-di-mK27 and H3-tri-mK27 in tion and in fact prevents accumulation of H3-di-mK27. This could reflect dimethylation of H3-K27 by a nongerm nuclei ( Figure 2D and data not shown) argues against that theory.
MES HMT and subsequent efficient conversion of H3-dimK27 to H3-tri-mK27 by the MES complex. This theory is Our results reveal that temporal and spatial regulation
